Tumor-specific lysis of human renal cell carcinomas by tumor-infiltrating lymphocytes. I. HLA-A2-restricted recognition of autologous and allogeneic tumor lines.
Metastatic renal cell carcinoma (RCC), like melanoma, belongs to the small group of human tumors in which partial or complete remission has been observed in some patients after treatment with various forms of immunotherapy. In contrast to melanoma, CTL showing MHC-restricted lysis of RCC have not been easily found among tumor-infiltrating lymphocytes (TIL). This has led to the suggestion by some that responses to immunotherapy are mediated predominantly by non-MHC-restricted effector cells. We have characterized an MHC-restricted, CD8+ CTL line obtained from an uncloned TIL population of a primary RCC using a low concentration of rIL-2; in fact, these CTL represented a majority of the short-term cultured TIL population. The CTL lysed autologous tumor cells but not normal kidney cells or target cells sensitive to non-MHC-restricted effector cells. In contrast, lymphokine-activated killer (LAK) cells grown in a high concentration of rIL-2 from the patient's PBL lysed autologous tumor and normal kidney cells in addition to several allogeneic tumors. The TIL could be expanded optimally using an autologous tumor line retrovirally transduced with the human cDNA encoding IL-2. TIL were 20-fold more potent than LAK cells in eliminating the IL-2 expressing tumor cells in vitro. The cultured TIL utilized a restricted number of V alpha gene families, suggesting that they may recognize only a limited number of MHC-peptide complexes presented by autologous tumor cells. HLA-A2 was identified as an MHC restriction molecule for presentation of one tumor-derived peptide to these CTL. Only some allogeneic HLA-A2 RCC tumors were lysed. Sequencing of the second and third exons of the HLA-A2 alleles of these cells revealed that both heterogeneity in MHC and peptide availability influenced CTL recognition. These studies demonstrate that some RCC express common antigenic determinants that can be recognized by MHC-restricted CTL and open the possibility of defining the nature of RCC-derived peptides, which, combined with HLA-A2, can generate specific immune responses.